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PREfACE 

This  i»  the  prelinlna:./  dreft  of  a  report  which  la  being  circulated 
for  Information  and  cowoe nt.  We  hope  eventually  to  Incorporate  It  Into  a 
book  and  would,  therefore,  appreciate  any  ccmawnte,  criticism,  ldeaa,  and 
examples  that  readers  way  have.  Thla  draft  began  ae  a  verbatim  tranecrlpt 
cf  an  Inforual  alk  and,  despite  eoeie  rewriting,  It  probably  atill  euffere 
(like  many  such  talka)  from  being  "fashionable."  We  are  aware  that  It  has 
a  number  of  other  weaknesses  sod  sssuos  there  are  atill  others  of  which  we 
are  not  aware.  We  also  hops  to  give  It  a  thoughtful  ard  lei  surely  review 
but  are  deferring  this  until  ve  get  seme  outside  criticism. 

Zn  order  to  give  the  reader  a  feeling  for  the  place  thla  material  might 
have  In  the  book  a  table  of  jutsnta  of  the  book  le  given  on  the  next  page. 
A  more  complete  Introduction  and  lilt  of  acknowledfpente,  etc,  are  given  In 
RM-1829. 
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Probebly  do  applied  professional  group  Is  »o  Intensely  and  contlnuaiely 
concerned  with  methodological  and  philosophical  queetlone  ae  Operations 
h  '->i  vats  end  Systems  Analysts.  Partly  thia  occurs  beceuss  It  la  lnqjortsat  to 
be  clear  on  methodological  points  and  partly  It  la  undoubt.' ^  -Just  the  normal 

Introspection  to  be  expected  In  any  new  field.  However  it  la  hard  to  avoid 
the  feeling  that  much  of  thie  ee  If -questioning  la  caused  by  a  sort  of  srnaj 
inferiority  complex  or  et  least  a  general  aerie  of  Insecurity. 

Aeoumlng  that  thie  insecurity  exists  we  would  conjecture  that  It  la  due 
to  at  leeet  two  caueeej 

1.  The  scoehat  nebulous  end  unspecialized  nature  of  most  of  the 
work  make.;  It  hard  for  practitioner  a  to  obtain  the  automatic 
deference  and  acknowledgment  that  tha  moiv,  ssotsrlc  professions 
get  as  e  matter  of  course.  This  sometime*  caussa  the  Systems 
Analyst  to  try  to  appear  more  technical  or  specialised  titan 
necessary.  'X’hera  will  be  bom  comaents  about  this  In  the 

Ml  ace  liana  o'  j  Corr.irnte  chapter  when  ve  dlecuss  3yatema  Analysis 
aa  a  profession. 

2,  A  correct  (if  ecmetimes  subconscious)  recognition  that  an  extra¬ 
ordinarily  high  percent  of  the  work  done  In  thia  field  la  sorahov 
not  quite  paaeeble.  Me  believe  that  this  laat  la  partly  due  to 
the  Intrinsic  difficulty  of  doing  a  bood  Job  and  partly  because 
of  tne  prevalence  of  certain  comaon  mlatakee. 

Thie  chapter  la  concerned  with  identifying  and  discussing  some  of 
these  common  ml e takes.  It  is  therefore  s  methodological  chapter  but  unllka 
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tho  eectlon  ire  have  juet  ftni  ehed  it  lo  philosophical  rather  than  technical. 
Beceuse  It  is  not  concerned  with  either  tool*  or  substantive  question*  soma 
readere  may  find  it  tautolcpi  j*I  or  superficial.  Vie  fael  however  that  it 
le  useful  to  provide  the  reader,  whether  he  ie  a  consumer  or  a  practitioner, 
with  *  eort  of  checklist  of  common  pi tf alia.  Hopefully  it  will  at  laast 
alert  him  to  the  thinge  to  look  for  in  an  analyeie. 

Thle  chapter  1*  often  deliberately  doctrinaire.  It  should  be  clear  to 
the  rsader  that  any  doctrinaire  rule  which  attempte  to  provlda  a  gulda  to 
analysis  without  looking  at  tha  specific  problems  will  ba  misleading  a 
certain  percent  of  tha  time.  The  beet  that  can  be  hoped  for  from  a 
doctrinaire  rule  la  that  it  will  do  more  good  than  harm.  Insofar  as  tha 
reader  is  willing  to  truat  our  authority  ha  ehould  at  le  ■-  et  be  worried  when 
he  eeaa  an  analysis  which  violets*  thsea  admonitions. 

Many  of  th#  points  that  wo  make  may  boot  obvious  to  the  point  of 
banality.  This  they  may  be  j  but  obvloue  or  not  it  turn*  out  that  many  of 
our  colleagues  disagree  with  us)  a  few  even  thir'  ->f  some  of  our  conments  as 
scurrilous,  if  not  llbeloun. 

Tha  material  of  this  chapter  overlaps  somewhat  with  Part  Orw.  In  fact, 
tho  fir  at  four  ohapter*  of  Part  One  and  the  flrat  four  pitfalls  are 
praotically  in  ons-to-one  correspondence.  Chaptar  1  of  the  example  is 
oefy  concsmed  with  Modal*  (and  Modelism),  Chapter  2  with  Statistical 
Uncertainty,  Chaptar  „  with  Real  Uncertainty,  and  Chapter  It  with  Enemy 
Reaction.  Tha  rsader  might  wish  tl.e,  efors  to  skim  relevant  part*  of  the 
firet  part  if  ha  would  like  specific  examples  of  what  we  ara  discussing. 
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I.  MOi^SLISH 

We  thail  start  by  con»idering 
whet  it  to  many  psopl* ,  the  ha  art 
and  aoul  rf  Syatana  Analysis— the 
ubo  and  abuse  of  modola.  Wa  have 
already  explained  that  It  la 
nacaaaary  to  usa  ids  allied  modal* 
which  abstract  essential*  and  make 
assumption*  explicit.  It  is,  how- 
aver,  a  frequent  pitfall  to  abuae 
thia  modsliaing  by  being  more 
interested  in  the  nodal  than  in  the 
real  world. 

Instoad  of  do  signing  the  analy¬ 
sis  oo  that  it  really  can  anaver  some  important  policy  questions  (which  way 
get  one  into  soma  mathematically  untidy  questions)  many  analysts  prefer  to 
study  only  tha  interesting  '*o  them)  portions  of  the  whola  problem.  Thay 
ofton  and  up  by  studying  an  irrelevant  or  overidaaliaed  question.  Or  what 
is  sometime  a  almost  sj  bod,  the  question  that  ii  being  studied  is  relevant 
but  not  complste.  This  last  could  be  useful  if  ths  conclusions  of  tha  study 
wers  rslatsd  to  tha  assumptions  in  such  a  claar  cut  way  that  the  policy 
makers  could  combine  the  atudy  with  their  Judgment  or  experience.  However 
even  though  it  ia  vary  common  for  an  analyst  to  make  pro  forma  remark#  to 
the  affect  that  the  policy  makers  will  have  to  use  judgment  in  interpreting 
the  atudy,  usually  nothing  in  either  the  presentation  or  concapt  of  the 
study  makes  it  ansy  or  even  possible  to  do  thia.  It  ia  very  much  as  if  tha 
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analyet  thought  thet  judgment  wae  like  ealt  or  pepper,  something  to  be 
added  at  the  very  end  to  bring  out  the  flavor  whon  all  the  othe'-  work  ia 
finished. 

In  the  illuetration,  we  see  a  young  man  dancing  with  a  dunmy.  He  ia 
either  desperate  or  guilty  of  Mndelism. 

We  could  Just  as  well  have  shown  a  young  man  looking  at  pir.-up  pictures, 
or  any  seemingly  pleasant  eituution  where  somebody  ie  playing  with  or  study¬ 
ing  an  ideal  in  preference  to  the  real  thing.  It  may  or  may  not  be  desirable 
for  a  very  young  man  to  conetruct  his  love  life  around  fantasies,  but  the 
mature  heterosexual  male  wonts  a  girll  There  really _ls  "nothing  like  a  dame." 

Lumping  together  with  Modeliem  the  closely  related  diseaees  Analyaitia 
and  Technocrat! am  we  should  make  the  following  remark e.  Being  mainly  inter¬ 
ested  in  mathemati jally  clean  models,  analytical  tools,  or  technical  problems 
ia  not  so  much  a  mistake  as  an  example  of  a  misplaced  profession.  Technical 
people  with  specialised  training,  knowledge,  and  capebilitiee  like  to  uee 
their  talente  to  the  utmost.  There  is  nothing  wrong  with  this,  historically 
many  Important  advances  have  been  medo  by  people  whose  mein  interest  in  a 
problem  wes  either  that  it  gave  thru  a  chance  to  uee  skills,  equipment  or 
tools  that  they  had  or  because  the  problem  heppened  to  be  personally  in¬ 
triguing.  Solentiete  are  motivated  ae  much  by  capabilities  and  intellectual 
curiosity  as  by  being  confronted  with  serioue  practical  prcblerae  that  demand 
eoluticn. 

\)ne  of  our  colleaguee  points  out  thet  the  analogy  ie  unfair  to  the 
Syeteme  Analyst.  There  arc  delectable  girls  all  around  to  tempt  our  nature 
heterosexual  adult"  away  from  hie  dummy,  but  what  can  our  poor  Systems 
Analyst  replace  his  model  with?  Another  onel  Even  if  he  wanted  a  war  he 
couldn't  have  it.  (Of  course,  as  any  psychologist  vill  tell  you,  the  com¬ 
parison  ia  not  oo  unfair.  Some  fantasies  are  nicer  than  some  real  girls.  J 
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Unfortunats ly  while  ths  methods  and  points  of  view  of  System*  Analyst* 
*«  very  Bimllar  to  those  of  Scientitts,  the  substantive  content  of  ths  two 
field •  is  very  different.  A  well-performed  phy*lc*l  experiment  has  *n 
almost  eternal  value.  Thia  also  tends  to  he  true  of  theories  In  their 
region  of  applicability.  Finally,  even  when  their  ids  alii* t ions  are  so 
inaccurate  as  to  be  almost  valueless  in  predicting  experimental  data,  othar 
scientists  may  be  interested  in  the  work  either  as  a  stepping  atono  to  a 
later  better  theory  or  becauaa  the  problem  has  bscoms  class  leal.  Moat 
systems  analyse 3  though  are  very  temporal.  If  ths  results  are  not  directly 
and  Immediately  applicable  it  is  rare  that  they  will  have  any  continuing 
interest. 

ror  this  res  son,  it  ia  usually  eterila  to  emphasise  technical  tool*  in 
an  analysis  which  is  designed  to  influence  policy.  In  spit*  of  this,  many 
analyats  do  hecoms  anamoursd  of  intellectual  and  mechanical  gadgets, 
particularly  the  more  modern  ones,  such  as  high-speed  computer*,  war  gaming, 
information  theory,  linear  and  dynamic  programing,  differential  analyser a, 
game  theory,  Monts  Carlo,  etc.  They  are  easily  seduced  into  emphasising  ths 
use  of  such  tools  rather  than  focusing  attention  on  tha  real  problem*. 

People  so  oriented  are  sometimes  Just  salesmen}  more  often  they  are  eerloue 
technicians  who  may  advance  ths  state  of  the  art— in  this  case  they  may  even 
turn  out  first  rate  component  etudiea.  However,  they  rarely  turn  out  good 
complete  and  realistic  analyse  e.  This  is  a  crltiolan  only  if  tha  analyat  ia 
trying  to  Influence  policy}  if  he  is  trying  to  advance  the  state  of  ths  art 
or  consciously  intromiclng  new  tools,  thsn  his  activitisa  aheuld  presumably 
be  Judged  on  a  technical  taels  and  it  is  not  necessary  for  him  to  introduce 
)  substantive  considerations. 
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Thsre  Is,  of  couraa,  no  objection  in  principle  to  eaoteric  techniques. 

Both  ths  mere  technical  disciplines  and  the  high  apeed  machine*  play  at 
laaat  ■  minor  rola  toda,  vnS  will  play  a  larger  and  more  axplicit  rola  in 
tha  iutura,  Ma  ara  only  pointing  out  that  thay  ara  not  central,  and  usually 
hardly  a  van  peripheral,  In  Systsma  Analyst  a  today. 

Howfvar,  tha  "newer  disciplines"  a *  a  powerful  aid  to  tha  understanding 
and  Intuition.  They  also  hava  important  applicatit  .is  in  some  typss  of 
Opsrationb  Rsoaarch  outside  our  rathsr  narrow  dafinition  of  Syotsms  Analysis. 

Finally  we  should  remember  that  such  esssntial  skills  as  algebra,  calculus, 
probability  theory,  statistics,  and  elsmentary  economics  were  once  considered 
esoteric. 

Thrrefore,  nothing  that  has  been  said  about  tha  currant  value  of 
specialised  techniques  should  be  takan  to  imply  that  research  in  those  fielde  , 

should  not  be  supported.  Indeed  many  of  tha  objections  vs  have  are  based  on 
tha  fact  that  these  new  techniques  currently  hare  a  highly  limitsd  capability 
in  applications.  Ae  thair  limitations  disappear  because  of  further  research 
and  dsvalopment,  thay  vill  become  correspondingly  more  important. 

In  ordsr  to  make  our  point  clear,  it  ie  useful  to  make  one  of  ths  sane 
distinctions  in  ths  methodology  cf  Systems  Analysis  that  one  makss  when 
talking  about  real  systems.  This  is  the  distinction  bstwean  research, 
development,  snd  procurement.  The  first  would  correspond  to  basic  work  in 
techniques  or  models.  When  evaluating  this  kind  of  work,  one  doss  not  worry 
about  a  pay-off  in  terms  of  irunediats  application  but  rathsr  ons  asks  if  tha 
work  ie  technically  end  professionally'  competent  aid,  at  lsaat  roughly,  in 
the  right  area.  It  is,  of  course,  true  that  one  may  want  to  guide  the 
research,  but  the  guidance  should  be  of  the  loosest  and  most  general  sort.  ) 
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On  the  whole ,  the  professional  ehould  be  allowed  to  do  whet  he  la  intareatad 
In  and  thinks  la  important. 

Development  would  corraaporv*  to  taking  technique  or  modal  a  that  are 
fairly  well  understood  and  doing  vhataver  work  ie  neceaaary  to  put  them  into 
condition  for  uea  in  applications.  Here,  of  couraa,  the  main  worry  la  the 
tendency  to  overestimate  tha  performance  that  can  be  obtained  and  to  under¬ 
estimate  the  time  and  work  that  will  be  neceaaary.  Of  course,  this  kind  of 
over-optir‘  -a  la  Important  only  If  there  la  some  sort  of  deadline  or  desire 
to  be  topical.  If  the  etudy  la  being  done  Juat  for  fun,  it  la  not  serious. 

Lastly,  procurement  would  correspond  to  work  that  ie  being  done  with 
tha  idea  of  directly  trying  to  influenca  policy.  One  ehould  then,  aa  much 
at»  poeeible,  stick  to  on-the-ehelf  methods.  Tha  emphaai*  should  never  be  on 
the  tool*  or  on  making  fundamental  advances  in  the  state  of  the  art  but 
rather  on  the  important  assumptions  and  the  crucial  idsasj  where  "important" 
and  "crucial"  mean  from  the  viewpoint  of  the  policy  makar. 

It  la  of  course  well  known  that  the  die  -lnctirn  between  the  thrss  kinds 
of  aotlvltlea  la  not  a  harp.  Tbare  la  a  great  deal  of  overlap.  J,t  ia,  how¬ 
ever.  still  "ary  lmportart  to  make  the  distinction.  There  ars  more  remarks 
on  this  same  subject  in  tha  saction  on  Overambition. 

Ovor-praoccupation  with  analytic  details  often  shows  up  in  another  way. 
The  analyst  will  aaki  "What  ia  going  to  heppan?"  or  "Whet  ehell  we  do  aftor 
the  duet  has  settled?"  While  both  of  there  queetione  aro  interesting.  It  ie 
probably  a  mistake  to  emphaai ea  them.  The  moet  important  quaetion  ia  "What 
can  we  do  about  it  in  advance?"  Naively,  one  might  suppose  that  he  would 
have  to  find  out  exactly,  or  at  least  pretty  "ccuratoly,  what* a  going  to 
happen,  before  ha  can  recommend  remedial  action,  but  this  dose  not  aeam  to  bs 
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trua  In  practice.  Syetams  Analysis  la  therefore  an  unfortunate  namaj 
Syatema  Design1  would  be  better. 

Even  when  one  ia  mainly  interested  in  analyeis  it  may  be  a  miatake  to 
spand  too  much  time  on  relatively  well  unoeretood  details  or  complicated 
inode  la.  At  least  in  the  early  etagaa  of  a  project,  if  one  haa  to  choose 
between  tha  rough  treatment  of  many  models  and  the  detailed  and  careful 
treatment  of  one,  the  former  is  usually  better.  Detail  la  mainly  ’important 
in  turning  up  misconceptions  and  mistakes.  That  is,  ons  may  have  to  investi¬ 
gate  a  lot  of  details  in  deciding  what  assumptions  to  put  into  tha  model,  but 
the  model  itself  should  be  as  free  of  detail  as  practical. 

We  ahould  maki  the  caveat  that  when  ons  haa  gotten  down  to  the  point 
where  ha  le  actually  goin^  to  advocate  the  adoption  of  eoms  preferred  lystem, 
than  it  is  important  to  treat  as  many  details  es  are  necessary  to  make  a 
convincing  and  reliable  story.  The  point  is  that  the  relatively  complete 
treatment  of  the  interaction  of  details  comes  late  in  the  analysie  if  at  all, 
not  early.  We  repeat,  in  tha  early  start's  detail  la  important  only  ae  It 
affects  problem  formulation  and  the  continuous  ra-e  valuation,  aa  the  study 
l regresses,  as  to  what  the  problems  really  ars. 


*We  are  indebted  to  Albert  Wohlstettsr  for  pointing  out  to  ue  ths  extreme 
importance  f  emphasiiing  design  over  analysis.  While  the  point  may  seem 
obvious,  it  is  surprising  what  s  difference  it  mokss  in  one’a  approach  to 
problems.  For  example,  if  one  ia  studying  the  bombing  of  civilians,  than  it 
may  be  crucial  to  find  out  where  the  civilians  are  likely  to  be  when  the  bomb 
goes  off.  If,  however,  one  ia  designing  good  shelter  programs  one  can  merely 
assume  that  ths  civilians  are  in  the  shelter.  It  is  part  of  •  design  problem 
to  figure  out  good  w.ys  to  get  them  thera.  Thie  last  problem' 1.  not  only 
simpler  than  the  fir:  ,  one,  but  also  a  more  fruitful  ons  to  work  on.  fit 
should  be  clear  that  a  well  designed  system  la  almost  always  easy  to  analyte. 

If  its  performance  were  not  clearly  eatisl'aclo';  zSjfgg  scarcely  be  a  good 
system.  Therefore,  if  one  concentrates  on  design  and  is  successful the 
analysis  often  takes  care  of  itself.) 
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In  particular  tha  lnprored  treatment  of  fairly  vail  undaratood  oo^jonenta, 
whlla  uaaful,  ahould  ha  deferred  until  tha  general  picutura  la  rtaeonnfaly 
elaar.1 

For  connanta  on  particular  technique*,  va  rafar  tha  raadar  to  the 
praviou*  chaptara  on  Techniquee  of  Operations  lie  search. 


'ife  believe  that  therm  are  at  laaat  two  exceptions  to  thlo  rule  and 
both  of  then  concern  general  eelf -education  projecte.  Tha  flrat  la  tha 
rather  apaclallzed  nrd  United  atudy  where  *ha  analyat  night  a  tart  by 
"getting  his  feet  vat."  The  second  is  the  case  of  a  large  var  gana  aa 
dlacuaaed  in  Chapter  11.  Alao,  of  courao,  L*chnlcsl  atudiaa  are  alnoat 
alvaya  concerned  with  detail. 


II.  STATISTICAL  UHCEKTAINTT 
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The  second  pitfall  le  illustrated 
by  tvo  pair  of  dice,  one  oair  indi¬ 
cating  good  luck  Mid  the  other  bed  luok* 
This  is  the  kind  o*  uncertainty  about 
whidh  booke  on  probability  theory  ere 
written.  One  can  write  oqustions  and 
formulae  when  diecueeing  it,  and  gener¬ 
ally  everybody  involved  will  agree  with 
the  technical  diecueeione. 

In  many  practical  problems,  the 
only  way  to  analyse  the  effects  of 
Statistical  Uncertainty  is  to  do  Monte 
Carlo  calculations.  While  these  are 
often  convenient  and  useful,  there  seems  to  bo  a  definite  tendency  to  ex¬ 
aggerate  their  importance  or  necessity.  In  many  caeee  simpler  expected-value 
calculations  would  be  satisfactory.  The  work  that  is  eared  might  ba  better 
used  in  other  parts  of  the  analysis.  In  addition,  we  notice  that  many  Monte 
Carlo  problems  are  being  done  with  no  attention  to  the  principles  of  good 
Bj^erlmental  design.^ 

Where  Statistical  Uncertainty  is  important,  it  usually  is  because  it 
affects  Low  and  High  Confidence  measures.  A  High  Confidence  measure  is  one 
on  which  we  can  rely— one  in  which  we  can  hove,  eaj ,  confidenca  that  it 
will  succeed.  It  is  the  kind  of  measure  wo  are  always  striving  for.  Wo 

^Chapter  9  on  Monte  Carlo  illustrates  typical  ways  in  which  one  can 
design  these  calculations  to  be  efficient. 
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alten  accept  greatly  reduced  average  performance  beceuee  we  prefar  effective 
certainty  of  a  aatlafaetory  raeult  to  even  a  good  possibility  of  a  real  coup. 

A  Low  Confidence  meeeure,  on  the  contrary,  la  one  which  la  not  likely  to 
euccaed,  but  may  If  wa  are  lucky.  Ueually  lta  an  In  purpoaa  le  to  deny  the 
one  my  the  poeelblllty  of  getting  e  High  Confidence  meeeure  for  him*  elf.  If  we 
hare  et  leaet  a  30*  chance  of  eucceee,  then  by  simple  arithmetic  the  enemy  will 
have  at  meet  a  7C*  elmave  of  W.caae.  He  la  mat  can  tic  ally  denied  e  High  Con¬ 
fidence  neaaure.  If  we  then  euccaed  In  making  him  even  e  little  uncertain, 
ho  pay  be  deterred.  Alter  ell,  the  eteke.  are  pretty  high.  Therefore,  Low 
Confidence  ueeauroe  can  be  very  Important  In  deterring  the  enemy  end  ahwild 
not  be  ignored.  They  are  not,  however,  nubatltutee  for  High  Confidence 
Maoenree  If  thaee  are  available ,  but  era  to  be  coneldered  ee  a  eort  of  dee- 
perate  leet  reuort  or  e  bonue.  Scmetlmte  they  ere  eo  cheep  that  we  add  them 
to  a  High  Confidence  eyatem  In  order  to  be  In  a  position  to  exploit  the 
occurrence  of  liprobeble  or  uncertain  event# . 

To  sumrlze,  one  may  wleh  or  need  to  treat  Statletlcel  Uncertainty 
explicitly  In  order  to  treat  fluctuation  phenomena  accurately  or  to  look 
at  probabllletlc  objectives.  Unfortunately,  howerer,  the  explicit  Intro¬ 
duction  of  Statistical  Uncertainty  ueually  complicates  the  an*  lye  la .  There¬ 
fore  It  le  alwayo  worthwhile  to  consider  doing  simpler  expected-velua  etudlee— 
possibly  deferring  the  more  accurate  probabllletlc  calculation  uatU  the 
qualitative  aspects  of  the  pioblem  ere  fully  underetood.  It  may  turn  out 
then  to  he  unnecessary  to  do  the  more  complicated  celculatlone.  In  any  ?e#e, 

If  Statletlcel  Uncertainty  le  treated  by  Monte  Carlo,  eons  ettenpt  should  be 
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„d.  .0  ...  8o«0  MP»S-*t1  <.«».  *  =«1"  ia"  **  * 

compl*t*ly  .tr.W*f«r»«  r*°“ 

•uffleiMt  tbou*ht. 


III.  REAL  UNCERTAINTY 
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UtfCvrr.' 


To  avoid  possible  eonfualon,  va 
afcunid  start  tii*  .action  by  mentioning 
that  usually  a  measure  la  classified  as 
helng  High  Confidence  or  Lov  Confidence, 
not  bacauaa  of  Statistical  Uncertaintlaa 
iaplled  In  tha  la  at  ■action,  but 
retbai-  bacauaa  of  a  nort  fundamental 
kind  of  uncertainty  which  wm  hava  eallad 
Real  Uncertainty.  Thla  la  tha  kind  of 
uncertainty  to  which  one  might  possibly 
assign  aubjactlva  probabilities,  but  for 
which  it  la  Impossible  to  ohtaln  general 
agreement  on  the  numerical  values  of  these 
probabilities.  Thgy_ere i  mores  matter  of  teste  than  of  calculation  or  lnveetipa- 
tlon.  It  la  mostly  because  of  the  presence  of  Reel  Uncertainty  that  wa  de- 
•■phaslze  the  lengthy  or  arduous  treatment  of  Statistical  Uncertainty. 

Heal  Uncertainty  la  tha  kind  of  uncertainty  that  Is  most  likely  to  causa 
nightmares.  It  Involves  such  questions  os: 

Sow  many  bomba  will  the  enemy  have!  What  sire? 

Sow  many  planes?  Secrat  ha sea 7  Tankers? 

How  good  la  he?  W1U  hi  a  skill  change? 

What  surprise e  does  he  have? 

How  good  are  we?? 

Will  ye  have  warning  of  the  attack?  Sow  much?  Will  we  believe  It? 
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Wlll  the  Yugoslavs  defect:  The  British:  Texael  Brooklyn? ! 

As  we  can  see,  Real  Uncertainty  la  quite  different  from  Btetletlcal 
Uncertainty.  To  maxa  the  contrast  specific,  let  ue  review  e  portion  of  the 
example. 

If  ve  aeauaa  that  12  plenee  ere  etxeckiiit  w,  ibmt  the  probability  of 
e hooting  down  any  particular  eneay  plena  Is  .5,  end  that  what  happens  to 
each  plane  la  Independent  of  what  hrppena  to  any  other  plane,  ve  can  then 
dlacuee  Jn  a  learned  and  obja  tlve  faeblon  exactly  what  the  probability  le  of 
any  particular  o'tmb-r  of  plai  »e  getting  through.  In  fact  the  chart  on  page  46 
given  those  probabilities.  Therefore  even  though  we  ere  uncertain  ae  to  the 
exact  number  of  plenee  thet  will  actually  penetrate,  we  know  e  good  deal 
shout  the  performance  of  our  defense  oyster.  However,  if  any  assumptions 
on  the  prohsbll lty  of  penetration  la  uncertain  then  cur  ability  to  calculate 
what  natheoa  tic  lane  call  blnuilal  probabilities  nay  be  almost  Irrelevant. 
Typically,  In  fact,  the  uncertainty  in  the  probability  of  survival  dwarfs  the 
effects  of  statistical  fluctuation. 

If  the  analyst  recognizee  thle  fact  than  he  may  be  justified  In  neglect¬ 
ing  c duplicated  details  thet  affect  ouly  the  Statistical  Uncertainty.  He  can 
then  fra  a  hi  me  elf  tc  concentrate  an  the  more  serious  problame  Involving  Real 
Uncertainty. 

Therm  la  no  general  recipe  for  handling  Real  Uncertainty)  the  Bye  tone 
Analyst  may  try  several  things. 

1.  He  may  decrease  the  aree  of  uncertainty  by 

•Doing  norm  by  analysis  and  laae  by  assumption 
. Gathering  together  ee  much  end  ee  reliable  Information  aa 
possible 
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•  Recommending  or  arranging  that  important  decision*  be  deferred 
until  Rome  of  the  uncertainty  disappears  (providing  that  the 
extra  coats  incurred  because  hedging  la  then  neceaaary  are 
reasonably  small  compared  to  the  risks  Involved  in  making  an 
immediate  decision) 

2.  He  tries  to  design  the  system  in  auch  a  vny  tint  lta  performance 
vl±l  not  be  a  sensitive  function  of  the  unknown  probabilities  or 
parametera.  This  may  Involve  cnsfiromises  that  result  in  at  least 
a  small  loas  in  performance  under  certain  conditions  but  it  Is 

&hll1utslv  essential  tn  trv  t.o  iwlfi*  ♦  ee  nere/veetettf'e  Af  +>»e 

reconmended  system  inaensi  lve  to  variations  of  controveraial 
assimptlona.  We  Indicated  when  dlscuaalng  Contingency  Planning 
(in  Chapter  3)  how  this  might  be  done. 

J.  Rather  than  accept  extremely  undesirable  compromises  he  considers 
desperete  measures  for  desperate  situations.  For  example,  there 
are  at  least  two  ways  to  hedge  against  a  possible  losa  of  advanced 
bases  for  a  strategic  air  force. 

•Design  the  system  oo  that  one  doesn't  .wed  them.  This  usually  wans 
giving  up  all  the  advantages  that  accrue  from  having  them. 

•Plan  on  some  one-way  missions  (or  one -plus)  In  the  unlikely 
eventuality  that  the  bases  are  lost.  This  Is  a  pretty  extreme 
measure  and  people  den't  like  to  consider  it  In  peacetime* .  However, 
if  a  war  breaks  out  some  such  measures  are  almost  always  necessary. 
World  War  II  la  full  of  examples. 

U.  He  uses  "break-even"  analyses  and  "a  fortiori  argunents,  "  That  Is 
he  finds  reasonable  limits  end  argues,  "If  this  measure  is  at  least 
this  good  and  this  good  is  uati sftctoiy,  this  measure  is  worthwhile," 
or  going  the  other  way,  "If  this  ia  the  best  it  can  bs  and  ’this 
beat'  isn’t  good  enough,  ..." 

The  illustration  shows  thres  ways  not  to  treat  Real  Uncertainty: 

1.  One  should  not  be  deceived  by  appearances  (as  in  the  old  shell  game) 
and  assume  that  Real  Uncertainty  is  statistical.  The  pea  is 
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practically  never  under  the  ■hell  we  pick)  in  fact,  it  nay  tot  bi 
under  any  (hell  at  all. 

2.  One  ahould  not  wear  a  blindfold  and  Ignore  them  annoying  uncer¬ 
tainties.  There  are  many  ways  to  do  thla  lgr.oi  .ng,  two  of  the 
eonmon  ones  being  to  uit  official  figure  a  blindly,  or  to  accept 
uncritically  technical  aatlnetaa  or  ground  rulea,  It  la  not  that 
theae  are  neceaaarily  Incorrect,  only  that,  they  ara  not  necaa- 
eerlly  con-act  and  the  analysis  ahould  explicitly  take  account  of 
their  une-rtainty. 

3*  It  la  vtong  to  prepare  for  the  varlationa  of  weather  by  a  Iveys 
wearing  trunks  and  carrying  an  umbrella.  You  will  he  both  vet 
and  cold  on  rainy  daya  and  have  to  drag  an  iwbreHa  around  on 
aunny  days.  You  vill  never  ba  suitably  dressed  for  any  Occam  ion.1 
One  ahould  wear  a  reasonably  coraprcmleed  and  easily  modlflahle 
outfit— carrying  the  special  equipment  when  indicated,  but  balng 
handicapped  aa  little  as  possible  when  the  weather  ia  normal.2 


Kerrey  Lynn  (the  original  author  of  the  next  chapter  "Ulna  Helpful  Hints") 
suggests  that,  on  the  contrary,  bathing  trunks  and  an  umbrella  are  perfect 
for  a  stroll  along  a  beach  where  th»  seagull*  are  particularly  layouts 
Impartial. 

S8c«t)  of  our  colleagues  liave  wuggaatcd  that  it  takaa  about  as  much  courage 
to  make  thla  statement  (and  soma  of  the  others )  aa  to  a  rousing  declara¬ 

tion  In  favor  of  motherhood.  Thla  mey  be  ao,  but  if  one  sags  a  nan  beating 
an  alderly  veanan  and  tries  to  step  him,  he  should  not  ha  particularly  put  out 
if  the  bully  sneers,  "Ah,  you're  one  of  thoaa  guy*  vho  are  always  coning  out 
for  mother,  home,  end  country."  The  point  la  that  even  whan  ve  do  not  shew 
explicitly  hov  to  treat  a  prohlem,  wa  faal  that  it  may  etill  he  useful  to 
point  out  that  the  problem  exlata  and  ahould  ba  taken  account  of.  VThere  ve 
can  do  mors,  vs  do. 


RM-1937 

7-17-57 

-17- 


iv.  Ewmy  reaction 

It  la  obvious  that  our  probian 
would  ba  itmpllf  led  If  tha  enemy  vara 
not  trying  hi*  hardaat  to  thwart  ua. 
ivx  planning  la  ccsqilax  Mainly  because 
hia  reaction  and  ita  effect  on  our  ditelgn 
in  tat  be  considered.  In  epita  of  thla 
11  la  vary  coma  on  to  treat  tha  anaay  aa 
being  auplna  or  inert.  Much  lea  a  onion 
but  at-oe*  aa  bad  la  to  treat  hia  aa 
being  omnipotent. 

The  illustration  shove  tha  two 
standard  ways  of  ale Judging  tha  anaay. 

Tha  first  la  to  seeume  that  ha  la  a 
sort  of  cretinoid  Idiot,  vbo  can't  aas,  think,  or  anything.  It  might  ba  a  fair, 
if  dangeroue,  aa.uuption  the  the  enens;  la  at  leaat  aa  atupid  aa  wa  era.  Eow- 
avar,  the  chronology  le  aucl-  that,  If  the  enemy  he  a  the  Initiative,  ha  has 
relatively  more  time  to  learn  about  our  mletakes  than  we  have  to  fix  than. 

Thus,  while  our  defensee  are  being  procured  neither  of  us  may  see  how  they 
can  be  circumvented.  By  tha  tine  the  system  la  put  In  operation,  wa  may  both 
have  learned  e  good  way  to  attack  It.  Thla  helps  hln  but  la  too  Uta  for  ua. 

In  this  respect,  we  have  to  be  smarter  than  the  enemy  and  find  out  about  our 
veekneeaet  early. 

Thla  brings  up  the  whole  subject  of  neaeurea  and  counts rmaaeuroe.  Thera 
la  a  curlou*  problem  Involved  here.  In  the  early  stages  of  a  design  you 


c'm't  afford  to  digrese  toe  mt-ch  into  tha  measure,  countinwiam,  counter- 
oountem»aaur«,  etc.,  situation.1  Tou  hara  to  gat  alory  with  the  job  of 
daalfln.  At  the  mm  tine  you  can't  afford  to  comait  youraelf  to  that 

will  turn  out  to  be  aaaily  countered.  A  judicious  mixture  of  faith  and  caution 
seoma  to  be  needed i  faith  that  aaeeing  difficultiaa  will  yield  to  re «a arch 
and  development,  caution  because  they  may  not. 

To  continue  with  our  diacueeion  of  the  cretinoid  enemy.  There  la  a  vwry 
conaon  mistake  with  special  mention.  Assume  that  Intelligence,  for  example, 
haa  told  ua  that  tha  enemy  plana  to  procura  a  fighter  that  will  go  tip  to 
35,000  feat.  Vfa,  therefore,  build  our  benbera  to  fly  at  1(0,000  feat  where 


hr-  ran  ?r»5r  down  and  laugh  at  h*  rudeing  paeoes  below.  2«t  i-  takes  us  T„ 

years,  to  develop  tha  bomber  and  it  taka  a  him  only  flea  year  a  to  develop  a 
fighter.  Aa  soon  aa  ha  la  erne  of  our  plana,  he  of  couree  develop#  a  fighter 
that  fliea  at  10,100  feet  (if  ha  la  foolieh)  and  blithely  ahoota  us  down. 

Another  form  of  almost  exactly  the  aarne  ml e taka  appear,  in  many  analyse# 


aa  follows,  Suppeae  it  ia  clear  to  everybody  that  a  weakness  or  hole  axlate 
or  ie  developing  in  our  defenses.  The  arnlyet  arguea  that  tha  enemy  would 
be  foolieh  to  plan  on  attacking  ue  through  thia  hola.  After  all  tha  ar*mj  la 
presumably  conservative  a*i  .hall  figure  that  by  the  time  he  hae  tha  capacity 
to  exploit  the  hole,  we  will  have  plugged  it  up.  So  far,  eo  good.  But  now 
the  analyst  reliee  on  the  assumed  enemy  calculation  and  doaa  not  bother  to 
make  a  strong  reconmendation  that  tha  veaknees  be  fixed.  In  affect,  we  are 


aa.(BnI?**«itUe'ti0r‘  C*n  ***  Tsr 7  confussd  whon  there  are  a  lot  of  people 
Ha  count9r-count8r»»  countar- counter-counters,  ate. 

th*t.la  one  case  tw  special  laboratories  ware  aet  up— one  to 

Mae  ^  °thfr  *  get  the  9Von  009 ••  «1U  recog- 

Aii  1  tremerjdoue  atop  forward— organizationally  speaking. 

All  that  remains  are  the  technical  problems.  7 
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ral^lng  for  our  defense  on  the  dubious  assumption  that  tha  enemy  will  navar 
exploit  uncertain  events  or  risky  strategies.  The  trouble  la  that  even 
though  both  the  enemy  and  we  have  figured  on  papor  tliat  the  hoi*  la  fixed, 
he  may  eond  real  planee  against  our  paper. 

The  reverse  of  th6  above  le  also  trua.  f  opla  will  argue  again  at  a 
certain  measure  because  it  lcoka  like  the  enemy  could  eaeily  counter  it. 

They  are  probably  right  If  there  is  e  eutiefectory  High  Confidence  alterna¬ 
tive  evaileble  or  if  the  Low  Confluence  me e ours  la  expenelvs.  However  If  it 
ie  reasonably  cheap,  then  it  may  be  aenelble  to  buy  it.  One  ie  then  at  leapt 
in  a  poeition  to  exploit  the  situation  if  the  enemy  doesn't  uee  the  cotinter- 
mrr-urf’,  nr  wha*  in  even  w >re  important,  you  in  a  poeition  to 

profit  if  you  happen  to  think  of  e  counter  to  hie  countermeasure. 

The  oppoeite  of  the  Simple  Simon  enemy  ie  also  shown  on  the  chart,  the 
assumption  thet  the  opponent  ie  e  giant  seven  ftet  tell  with  four  arme,  each 
with  two  biceps.  Each  arm  can,  oi  course,  be  used  independently  and 
simultaneously. 

Clearly  it  ie  lmpoeeible  to  design  a  perfect  offense  or  defence.  All 
thet  one  can  do  ie  design  a  defense  which  will  take  a  certain  level  of  attack, 
or  an  offense  that  will  penetrate  e  certain  level  of  defence.  Therefore,  it 
ie  crucial  in  trying  to  Judge  how  satisfactory  a  proposed  eyatem  ie  to  avaluate 
what  three  levele  are  end  see  whether  the  enemy  can  exceed  them.  But  if  we  don't 
charge  the  enemy' a  reeourcee  for  the  actions  he  taken,  then  it  ie  obvioua  that  he 
will  overwhelm  ue.  We  must  allow  the  enemy  to  epend  the  resources  ho  ie  entitled 
to  ^>end,  but  only  those  reeourcee. 

It  probably  ie  a  mistake  to  rely  very  much  on  Intelligent  satlmatee  when 
trying  to  estimate  specific  future  capabilities.  We  cannot  oureelvee 


predict  even  roughly  the  capabilities  of  our  military  establishment  In 
1965  or  1970,  even  thonrsh  we  praaumably  know  everything  about  our  current 
reaourcee  and  plans.  Our  ability  to  predict  la  even  mors  hopeless  with 
respect  to  the  enemy.  About  the  best  that  cen  be  dons  la  to  let  hla  work 
within  the  limit  a  sat  by  hla  gross  natlonel  product.  This  nans  doing  a 
pretty  big  etuoy  all  by  Itself  but  tfas  alternative  generally  Mans  rs lying  on 
some  pretty  arbitrary  aseu^ticca.  We  may  give  hU»  sens  black  marks  for  any 
specific  technological  bottlenecks  that  we  are  pretty  certeln  he  has,  but  we 
should  be  Just  about  certain  that  thsae  bottlenecks  will  continue  to  exist 
before  being  willing  to  rely  or.  them. 

In  othor  words,  wa  don’t  try  to  eetlmata  hla  eir  fores  alee  by  first 
*,otluo...in«  hi«  sir  xorce  capacity  end  hla  air  force  capacity  capacity,  etc. 
There  Isn't  much  point  In  trying  to  predict  the  number  of  airplane*  he  will 
be  making  In  1965  by  estimating  In  deteil  the  number  of  engineers,  skilled 
workers,  fermere  ha  cen  divert  from  raining  beets  to  welding  aluminum,  stc. 

We  haven't  bean  eble  to  do  this  kind  of  enalyela  for  oureelvea  where  we 
preuumnbly  hove  relatively  reliable  information,  ao  It  lo  very  lnprobebla 
that  wo  can  do  it  successfully  for  him.  It  la,  however,  reasonable  to  take 
his  grosa  national  product,  allocate  a  reasonable  percent  to  hla  military 
budget  and  then  divide  thia  military,  budget  among  all  the  things  for  which 
he  must  epend  money.  ^ 

We  might  do  thia  dlvlelon  in  et  leeet  two  wmye: 


4.  „  o  l8«4“  °ne  probi':m  that  18  B,«ch  rougher  for  the  Ruaelan  Analyst  than 

the  U.o.  Economically  the  U  3.  could  probably  support  a  military  budget  of 
over  one  hundred  billion  dollar  a  year  without  undue  strain  on  the  economy. 
Such  budget  a  would ,  of  course,  cause  serious  political  and  social  stresses! 
Therefore,  the  Russian  Analyst  has  to  predict  tha  political  climate  or  be 
verjr  conservative  end  overeat imata  our  budget.  If  be  doss  the  latter  he  may 
make  Die  job  impossible. 


RM-1937 

7-17-57 

-21- 


1.  la  the  iccwtoiwd  v*y  he  hee  bee:  loin*  «ad  which  mu 
to  fit  hie  military  doctrine. 

2.  In  the  vmy  which  va  think  le  noet  effective  agalnet  our 
plene . 

nil.  '-n»t  method  of  calculating  hi.  military  ..tnhll.ha.tlt  aay,  for 
.xmpl.,  ov.ra.tl  -at.  hi.  ahlllty  to  .ntu.ll,  dlv.rt  agricultural  reourca. 
lato  building  plana.,  but  If  you  .r.  talking  .bout  a  fiv.  or  „.r  p.rlod. 
It  oftao  ovoro, timateo  aurprl.lngly  little.  It  1.  ao  oooup.tlooal  ha.ard 
of  th.  .gp.rt.  that,  bacaua.  thay  ar.  co^M.t.ly  familiar  with  tha  .atrama 
difficulty  of  shifting  r..ourc.a  fro.  on.  activity  to  anoth.r,  they  art 
alvay.  under.rttaotlng  It.  f-aolbUlty.  Thar-  an.,  h~-y.r.  literally 
hundred,  of  ttaplt.  .her.,  by  ua.  of  taich  wort  and  lug.uulty,  .ngln..r. 
bav.  triumphed  over  difficult!.,  which  In  th.lr  elm.,  „c.„t.  they  would 
h.ve  thought  lncun.ouut.blo.  While  It  1.  rldloulou.  to  credit  th.  .„.ny 
with  unlimited  c.p.clty.  It  1.  prob.bly  .ot  wroug  to  edit  him  with 
an  unlimited  cepaelty  to  ahtft  hi.  gre.  national  product  .round  ow.r  . 
re.aoneble  p.rlod  of  tl„.  .till  ...  t0  „wrt  hi.  civilian  ...nc-y  of 
couree. 

A.  .  flual  0*1.  let  ua  oonulder  the  probe..  f..,d  by  ..  .ualyat 
who  1.  otudylng  th.  def.nwe  or  continental  Onlt-d  State.  H.  .pat  .lway. 

reoomber  that  jMgMbjli,  to  pr.y.nt  cirialva.  bain,  - - - 

ln...a»  c pacific  enter,  but  from  bring  i„  .uY  w.y 

™t,  therefore,  consider  all  th.  poawlba.  way.  m  *l0h  ..  Iw.Ulg.nt 
and  determined  can  .tt.ok  ua.  E.  ,u.t  not  only  pi..  „  prot.otlng  ua 

fro.  maa.lv,  raid,  ear  the  Worth  Pda  but  .l.o  from  maa.ive  attaoh.  from 


the  lido  and  from  underneath,  and  frea  sneak  attack*  anywhere  It  la  true 
of  oourae  that  if  the  enemy  attack*  tha  long  vay  around,  he  1*  foroed  to 
bi^r  a  lot  of  tanker*  and  thu*  he  zey  not  be  able  to  afford  a>  many  bomber* . 
But  If  it  pay*  hla  to  do  tbit,  ve  must  (for  planning  purpose*  at  least) 
allow  him  the  option.  Similarly,  ve  must  protect  ourselves  not  only  frco 
high  altitude  and  low  altitude  attacks  launched  from  bases  located  In  the 
snany's  country  but  also  from  plane*  or  missiles  launched  from  submarines 
or  ships  at  ses.  We  must  worry  about  countermeasures  designed  to  Jam  and 
confuse  our  radar  networks.  We  must  take  into  account  the  possibility  of 
spoofing  and  deception.  We  must  even  worry  about  sabotage,  finally,  ve 
pus*  consider  defending  not  only  against  what  our  opponent  has  today,  but 
against  the  equipment  and  tactics  he  will  design  when  he  knows  what  our 
current  defenses  are. 

Experience  ha*  ehovn  that  generally  planners  are  very  reluctant  to 
credit  the  enemy  with  all  this  freedom.  They  feel  that  there  la  no  reason 
to  believe  thst  he  Is  as  smart  ss  all  that.  The  point  Is  not  that  we  think 
the  er»«y  le  e  contoinatlon  of  Machlavelll,  Cleuaewlt*,  and  Einstein.  It 
is  only  that  ve  den  i  vant  to  rely  on  his  being  stupid.  If  he  la,  fine) 

If  he's  not,  let's  be  prepared.  The  other  error,  giving  the  eneigy  too 
much  oredlt.  Is  less  com  non  but  Just  ae  serious.  If  you  don't  eat  reasonable 
Halts  at  least  on  hi*  physical  capabilities,  you  yourself  will  be  paralysed 
and  do  nothing  constructive. 
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V.  QVER-CONCSNTHATIQK 

It  ie  usually  naceeewy  vnen 
studying  •  component  of  a  larger 
eyetem  to  decide  what  the  i-otl  pro¬ 
blem*  are  ao  that  one  can  concantrate 
on  them.  Unless  thia  ie  done,  the 
study  may  be  hopelesely  complicated. 
However,  there  ie  a  real  danger  thet 
the  fectoring  out  of  a  suitable  area 
will  be  done  eareleeely  or  unekill- 
fully  eid  en  ovtrly-narrow  viewpoint 
adopted.  Cine  can  then  end  up  by 
working  a  wrong  or  irrelevant  problem. 
We  have  no  objection  to  the  driver  in 
tha  illustration  lcofciMg  the  blonde— ehe  ie  worth  looking  at— but  not 
exclueively. 

If,  for  example,  one  is  considering  the  design  of  a  miaeils  force,  it 
be  wrong  to  coneider  the  miaeile  eyetem  eeparate  from  the  bomber  force.  In 
principle  they  ehould  be  coneidered  at  a  whole  and  only  after  one  understands 
the  intorrelat ionehip  between  the  two  system  ehould  one  risk  factoring  tha 
problems.  In  actual  fact,  the  Systems  Analyet  may  have  noither  the  tit^i  nor 
capaoility  for  doing  the  complete  study  and  muet  therefore  do  some  of  this 
risky  factoring  even  though  he  doesn’t  really  understand  the  problem.  It  is 
very  helpful  however  to  do  at  leant  a  little  thinking  ebout  the  other  eyetem 
and  leave  eorne  of  the  queetlone  eiri  conclusions  open-ended. 

The  problems  of  a  modern  military  establishment  are  really  manifold  and 


RH-1937 

7-17-S7 

-2l»- 


complex.  It  take#  a  wide  rang*  of  measures  and  instrument*  to  ecoomplieh 
it*  objective*  satisfactorily.  In  particular  tkle  mean*  that  If  on*  is 
•xplicitly  looking  at  any  mingle  element  of  •  etretagio  bombing  syataa,  auch 
a*  heavy  bomber*,  light  bombers,  fighter  bomber*,  ballirtio  ml*  ells  a,  cruleing 
mieellse,  etc.,  one  must  reallt*,  *t  least  Implicitly,  th*t  the  other  element* 
aleo  axi*t.  Presumably  we  should  even  include  the  Army  and  Nsry. 

There  ie  another  kind  of  Over-Concentration  which  is  related  to  Modelie*., 
and  which  we  might  call  Aesumptlonltis.*  The  eaeumptlonlet  start*  by  assuming 
sway  the  difficult  part*  of  the  problem.  Having  mads  hie  assumptions,  ha 
spend*  *11  of  hi*  time  drawing  'conclusion*  from  these  assumption*  rather  than 
In  inv^-tlvnunr  them.  It  is  n  treit  cf  tU  hwwui  uu.»i  muon 

makss  u*  dislike  reopening  questions  that  have  bean  supposedly  settled.  Vary 
little  work  would  rat  don*  if  we  wer*  completely  ind*ci*iv».  However,  when 
on*  i*  planning  fiv*  to  tsn  to  fifteen  year*  in  th*  futur*,  very  few  questions 
gst  settled  permanently  and  one  must  be  alert  to  the  poeeibility  of  reopening 
than. 

A  particularly  Insidious  form  of  Aaeumptionlti j  ia  to  taka  an  Important 
desired  property  of  the  system  ae  a  ground  rule  from  some  authoritative  group, 
and  forget  that  the  ground  rule  Kill  not  come  about  unless  a  lot  of  deoleione 
ars  made  or  unlace  some  research  and  development  program  la  :»>'>*■  cessful.  If 
th*  ground  rule  pleye  an  important  role,  the  analyst  may  want  to  do  two  things. 
First,  he  should  take  explicit  account  of  the  uncertainty.  Secondly,  it  ie 
often  a  good  idea  for  the  analyst  to  include  in  hie  study  the  action*  needed 


John  Turkey  pointe  out  that  the  terminology  may  be  misleading. 
Aesumptlonitie  means,  "pain  in  th#  assumptions."  The  trouble  ie  thet  th# 
Assumptionist  doaan't  hevo  any. 
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t°  make  the  ground  rule  materialize.  Even  if  the  ground  rule  eeeme  to  be 
a  firm  "requirement"  it  doe  a  not  mean  that  paopla  will  fight  fcr  it  when  it 
cornea  time  to  budget  ironey.  Therefore,  the  relevance  and  importance  of  all 
future  policy  daoielor  s  ehould  be  ehown  clearly  and  oonvincingly  if  one  ie 
to  induce  people  to  take  original  or  remedial  action.  There  ie  a  rielf 
antagonieing  the  audience  if  one  emphasizes  what  may  seem  obvloue.  But  if 
you  don't  you  run  an  even  greater  riek.  You  may  find  that  important  action* 
are  not  taken,  even  though  everybody  concerned  aeeme  to  agree  with  the 
recommend* tione.  After  all  we  are  dealing  with  a  large  organization  in 
whioh  many  decieione  are  neceseerlly  made  by  default. 

The  last  remark  nswimtc,  that  one  hae  already  won  the  rcsp^t  of  his 
audience  by  pravloue  work  end  ie  therefore  reasonably  respectable.  If  one 
hasn't,  it  may  be  wiser  to  limit  one's  ambitions  and  not  clutter  the  briefing 
with  whet  mny  eeem  obvious  to  the  audience. 

Another  piece  where  studies  often  are  confueed  or  misleading  becauce 
they  haven't  taken  a  broad  enough  point  of  view  ie  in  the  treatment  of 
objectives.  This  ueually  occurs  because  most  etudise  consider  the  eingJe 
highest  priority  objective  and  ignore  the  many  different  kiale  of  objectives 
our  military  establishment  really  hae.  Let  ue  look  at  some  typical  and 
important  Deportment  of  Defence  objeotivee  in  a  little  detail  to  see  how  they 
have  both  complementary  and  contradictory  eepecte.  The  author#  would  argue 
U*“t  four  n'°®t  Important  military  objectivss  (in  a  rough  order  of  priority) 
are  i 

v.  Deter  the  enemy  from  launching  an  attack  on  the  U.S.  or  are-, 
vital  to  it  (depends  on  the  certainty  and  effectiveneaa  of 
retaliation).  Ie  referrad  to  thie  previously  ea  Type  1  deterrence. 
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2.  Deter  the  enemy  from  provocative  aation.  In  partioular,  deter 
him  from  attacking  frlende  or  neutrals  (depends  on  being  able  and 
willing  to  meet  him  on  the  spot  or  latting  him  know  that  there  ie 
a  non-zero  chance  you  will  take  some  drastio  action  even  though 
hie  mlebeharlor  ie  not  aimed  directly  at  you).  This  we  called 
Typo  II  deterrence. 

3.  Be  able  to  win  a  war  in  a  a a tie ft story  fashion  (depends  on 
preserrlng  something  worth  preserving). 

b*  Ga  able  to  win  s  war  in  an  unaeti efaotory  fashion  (hietory  awards 
you  the  decision— if  there  ie  a  hietory). 

Any  broad  context  etudy  ehould  evaluate  the  raoommended  system  in  the 
light  of  all  of  thees  objectivoa  and  others,  sometimes  with  emphasis  on  tha 
by-product  value e.  For  example,  lat  us  discuss  further  how  one  can  meet 
the  store  objectives. 

1.  Tou  deter  the  enemy  from  attacking  you  by  oonwincing  him  that  tha 
rioke  are  too  great  either  becauea  you  hare  e  espsbility  of  absorb¬ 
ing  hie  attack  and  striking  back  hard  or  because  you  hare  an  ability 
to  get  strategic  warning  and  foreetall  hi*. 

2.  lour  military  ability  te  deter  him  from  nieto  having  in  areae  which 
don't  automatically  start  World  War  III  ie  measured  by  two  things— 
your  on  the  spot  capabilities,  as  in  Korea  and  Indo-China,  and 
your  known  or  Implied  wllllnrneca  and  capability  to  take  other 
actioned  For  example,  in  the  first  Vtoricl  War  tne  Oermana  knew  that 
the  British  had  a  capability  for  declaring  war  but  did  not  think  they 
wer«  willing.  In  Ihe  second,  Hitler  knew  they  were  willing  but  did 
not  tHnk  much  of  their  capability.  As  *l  result  they  fellad  to  dater 
Oermsny  from  provoking  a  var  either  tine.1  There  has  been  so  much 
emphasis  on  Type  I  deterrence  that  people  sometimes  overlook  tha 
necessity  for  having  some  Type  II  deterrence  in  addition  to  Type  I. 

3»  To  win  s  war  eatiefacterily  today  probably  depands  on  sithar  having 
a  stroke  of  luck,  having  an  effective  Civil  Defense  program,  or  on 
ite  not  being  much  of  s  war  the  war  ie  limited),  so  that  it 

ie  possible  to  talk  about  eatiefuctery  outcomes.  This  ability  adds 


uf  course  as  we  mentioned  previously  (note  on  pegs  121  in  Chapter  U) 
there  are  many  other  things  besides  the  threat  of  military  eotion  which  deter 
a  potential  agrsssor  from  provocative  action.  However  on  the  other  side  one's 
willingness  te  declare  war  in  the  thermonuclear  era  ie  decidedly  email. 

Tha  above  ie  somewhat  oversimplified  version  of  hietory  but  it  serves  to 
illustrate  our  point  ec  we  left  it  in. 
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to  our  Type  II  datarrenca.  If  the  enemy  feels  that  you  think  that 
you  night  bo  able  to  win  a  ver  eat:  afactorily,  than  na  la  much  more 
llkaly  to  oredlt  you  with  a  low  reaction  thrnahold.  If  ha  i«  con¬ 
vinced  that  you  arc  Irrevocably  committed  to  not  going  to  war  axcapt 
under  the  moat  draatic  clrcumstaneae.  than  ha  prsauissbl/  fcsla  free 
to  act  almo»t  aa  he  plaaaea.  (This  la  one  raaaon  for  a  Civil  Dafanaa 
program  that  at  laaat  gives  one  a  capability  for  putting  poopla  and 
aasartlala  into  a  aafa  place  before  taking  any  action.  If  ona  can't 
do  thla,  the  anamy  la  not  llkaly  to  worry  much  about  the  poaelbillty 
of  receiving  any  ultimatum a  or  attacks.) 

km  To  obtain  a  ta clinical  win  ona  rnuet  be  able  to  win  the  all-out 

slugging  match,  Thla  ability  la  probably  Important  only  because 
it  reinforcaa  our  Type  I  deterrence  by  preventing  the  enemy  from 
winning  satisfactorily.  One  haa  to  be  pratty  altruistic,  ideal¬ 
istic,  or  bloodthirsty  to  have  a  great  deal  of  intcreat  in  thla 
fourth  objective  for  ita  own  sake. 

A  proparly  daeigned  system  can  often  contribute  very  affectively  to 
multiple  objactivaa.  Sometimaa  in  fact  tha  ayatam  will  be  more  valuable 
when  evaluated  in  terms  of  rn  objective  other  than  the  one  for  which  it  wee 
oi ig la-ally  designed ».  For  example,  we  have  aaan  many  ayatewa  considered  for 
Type  I  deterrence  which  were  in  affect  tied  to  our  ability  to  obtain  atratagid 
warning  and  were  evaluated  with  thia  possibility  in  mind.  While  such  ayatewa 
can  be  valuable,  in  some  caaea  it  might  be  tetter  to  consider  how  the  eyatea 
could  contribute  to  Type  II  deterrence.  In  thla  case  you  gat  strataglc  warn¬ 
ing  automatically  because  than  you  either  go  first,  deliver  an  ultimatum,  or 
put  special  forces  on  an  alert. 

We  should  also  mention  hera,  even  though  we  will  repeat  it  later,  that 
anything  that  subjects  the  anemy  to  largs  costa  nay  be  worth  doing.  It  affec¬ 
tively  reduces  hie  strength  by  causing  him  to  divert  and  v«ste  resource e. 

For  example,  people  sometime a  naka  the  statement  that,  "Wa  shall  not 
etrika  the  first  blow."  Thsy  may  taks  thia  atatement  so  sarioualy  that  they 
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edvooata  giving  up  coaqjlataly  all  the  alenente  of  our  offanalva  etrangth 
that  ara  uaaful  only  if  va  Initiate  hoetliltiee,  Tbay  ferget  that  tha  a  May 
ha*  a  tendency  to  look  at  your  capabllltlaa  and  not  your  Intent Iona.  If  you 
hava  offensive  forcaa  ha  nuat  dlrart  raaourcaa  fro»  hi a  offanaa  to  build 
up  hla  defonaa.  fhua  tha  aer*  existence  of  area  fjy  offanalva  forcaa  can 
halp  your  dafaaaa.  Thay  my  fulfill  an  Important  purpoaa  avan  If  they  ara 
vlpad  out  on  tha  flrat  day  of  tha  war  without  avar  going  Into  aetloa.  The  a* 
forcaa  alao  oontrlbut-  appreciably  to  Typ«  ZZ  datarranca  by  — n«g  your 
opponent  nora  apprahanalva  and  the. -a  fore  presumably  laaa  willing  tc  provoke 
you.  There  are  of  oouree  Important  political  affacta  which  nuat  alao  be 
conaldarad  whan  om  la  atudylng  auch  offanalva  forcaa.  In  particular. 

If  you  ara  trying  to  nolllfy  your  potential  snaay,  .  my  not  pay  to  keep 
hla  eltep lean— and  than  again  It  alght.  Alao,  tha  exists*-  uch  forcaa 

■ay  alao  keep  sone  of  our  allies  elai.pleee.  Thla,  In  aplta  of  tha  fact  that 
our  ability  tc  have  Type  ZX  datarranca  la  of  aara  dlreot  value  to  than  than 
to  ua. 
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VI.  PHASINQ 

Our  picture  show*  an  Air  Tore* 
officer  glancing  coyly  *t  the  pact 
(Civil  Her)  cad  the  future  (Buck  Roger*) 
but  not  reelly  interacted.  This  le, 
of  course,  e  fairly  eerloua  mistake. 

On*  doe*  not  buy  e  military  organiza¬ 
tion  front  a  department  etor*  ■■  a  unit. 

A  new  eyetem  must  be  developed,  pro¬ 
cured  end  maintained  end  le  expected 
to  hove  a  lifetime  of  many  year*. 

Za  particular,  in  discus* Ing  new 
weapon*  eyatema  v*  should  always  con¬ 
sider  now  beet  to  exploit  tba  reel 
eatete,  equipment,  and  organizations  that  we  have  inherited  from  the  past. 

The**  may  be  avails  either  "for  free"  or  at  greatly  reduced  coat.  Ttai* 
doe*  not  moan  that  one  should  Gcccpt  everything  that's  "free."  There  are  a 
lot  of  white  elephant*  around. 

But  if  it  le  cheeper  to  get  a  certain  kind  of  performance  by  adding 
to  or  eelveglng  an  old  eystem  rather  than  buying  e  brand  new  capability 
then,  other  things  being  equal,  we  ehould  u»e  the  old  *y*tem.^  This  ie 
true  even  if  hletorlcelly  the  old  ey*tem  coot*  more.  Money  epent  le  money 

nines  othc.  thing*  practice  lly  never  ere  equal,  the  choice  (con*  ids  red  a* 
e  choice)  may  not  be  ee  ilopls  ae  wj  have  indicated.  The  only  point  le  that 
one  ehould  take  explicit  account  of  th*  salvage  value  of  the  old  eyetem  In 
evaluating  new  dealgna. 
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•pent.  Tha  Systems  Analyst  le  concerned  only  with  future  expenditure*. 
Therefore,  in  comparing  two  altemativee  we  should  compare  only  tha  new 
coat*  and  not  the  totel  ooete. 

We  must  not  only  exploit  our  inheritance,  we  muet  worry  about  tha  future 
aleo.  Thie  dooe  not  mean  that  we  should  seriously  compromise  our  capability 
today  in  ordar  to  lay  s  groundwork  for  ten  yeare  in  the  uncertain  future, 

I4  dose  mean  that  we  should  be  aware  of  the  future  and  be  willing  to  make 
at  lsaet  small  conca  eel  one  in  today's  performance  if  they  seta  to  result 
in  a  greatly  increased  legacy  value  for  our  eyetem. 

If  wo  are  talking  about  a  future  eyetem  to  be  introduced  say  in  I960 
then  we  shouldn't  uee  only  I960  planning  factors  in  our  etudyj  more  partio- 
ulerly  we  want  te  worry  whother  our  eyetem  or  modifications  thereof  will 
still  be  good  in  1961  and  1962  and  maybe  even  196?  and  1970.  Tho  way 
Research  and  Development  really  goes  the  system  probably  won't  be  operational 
until  1563  anyway.  It  le  ell  too  common  to  base  plane  on  condltlona  that 
are  euppoeod  to  exiet  when  the  new  eystera  ie  first  going  to  be  introduced 
and  not  on  conditions  that  will  exist  during  ite  lifetime. 

Tho  pace  of  development  todey  ie  eo  rapid  that  it  ie  important  to  accept 
early  the  full  liapllcatlone  of  change  e  in  t  aclinolcgy  arxl  tactice.  The 
battleship”  admirals  of  the  pre-World  War  II  period  are  now  claeeical.  It  is 
lee*  realized  that  much  of  the  doctrine  that  oame  out  Of  World  War  II  may  have 
about  the  same  relevance  to  a  pceelble  World  War  III  ae  the  battle  between  the 
Merrii.-  0  the  Monitor  had  to  Midway  and  Coral  oeae.  One  car  presume  that 
the  America.)  admirals  reed  with  interest  naval  accounts  of  the  Civil  War, 
but  ona  can  aleo  aeeume  that  they  were  careful  in  applying  any  "lee eons* 
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ln  tnesg  accounts.  Current  operational  >tirol««i  may  elao  be  unreliable 
guldaa  to  development  planning.  Till*  la  on*  of  the  raisons  why  It  la  vrccg 
to  lat  op  a  rational  camrendi  have  an  overriding  Influence  on  dare  lopment 
declalona.  Thera  era  aareral  othar  raaaoaa. 

The  operational  people  have  the  raaponalbllltlaa  of  baling  preparad  to 
f  ig'it  today.  Anyone  who  auat  foeua  hla  attaotlon  on  day-to-day  nectar ■  la 
unlikely  to  be  really  lntereated  or  knowledgeable  about  tha  longer  range 
<jug et Ions.  Finally  the  old  problem  of  not  being  able  to  aaa  tha  foraat  for 
tha  treee  alao  comae  in. 

It  la  eald  that  tha  prlnclplea  of  war  don't  ohange.  Thla  may  be  true, 
but  epeclflc  applications  do.  So  far  ai  World  War  111  la  concerned,  ve  ere 
all — military  personnel,  elvllian  scientist!,  and  othara— more  or  leae 
amateure.  Tha  Important  thing  la  to  recognize  that  there  are  large  and 
Important  arena  where  nobody  ha  a  "experience."  Hot  only  aunt  ve  keep  abreast 
Of  technology,  but  what  la  ecmehov  harder,  of  tha  implication!  of  technological 
change*  for  our  operating  and  atrategic  concept a.  Thla  require  a  a  continual 
end  active  .re -examination  of  our  bellefe  which  la  the  antltheela  of  tha 
traditional  passive  attitude. 

For  exanple  one  of  the  meet  aerloug  difficult  lee  vlth  which  our 
defensive  ayataa  must  cope  la  that  defines  la  a  reaction  to  poeelbla  enemy 
threat  a.  Wa  tend  not  to  evaluate  tbaaa  thraata  early  enough.  Thla  is  partly 
bacauaa  of  doctrinaire  reaaona  (offense  va.  defense)  and  partly  because  of 
lack  of  imagination.  Generally  by  tha  time  tha  a  a  offensive  thraata  material¬ 
ise,  we  have  Just  begun  to  prepare  to  meet  them.  By  the  time  we  ere  prepared, 
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o*w  omi  hata  aatarialltad.  TUi  mim  that  va  art  nlvmya  la  tha  prooaaa 
of  aliainatln*  apota  after  they  dart  lop.  It  alao  ia«aaa  that  thara 
-*lvay  ba  voafc  tpota  aa  lonj  aa  tha  altuatlon  ia  changing.  It  la  tha 
aajor  Job  of  tha  Byataaa  Apalyat  to  raduca  tha  a  a  thaw  laga.  If  ha  la  good, 
ha  will  oftan  aaaa  to  ba  tal><n«  about  aolutloua  to  probloM  which  are  atill 
In  tha  tinr-mrir  land  (l.a.  5-10  yaara  In  tha  futuraj  15-20  yaara  raally 
la  a  narar>oeirer  land). 


VII.  OVER-AMBITION 
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If  ona  la  at  all  coneoiantioue  It 
la  eaey  to  fall  into  tha  pitfall  of  try¬ 
ing  to  do  too  big  a  Job.  Many  of  tha 
pointe  railed  in  diaouaaing  Raal  Uncer¬ 
tainty,  Enemy  Reaotion,  Over  Concant ra¬ 
tion  and  Tima  Phasing  tand  to  la  ad  tha 
analyat  in  tha  diraotion  of  increasing 
tha  amount  of  work  he  has  to  do.  It  la, 
ho- a  re  r.  Immediately  apparent  that  one 
of  the  main  trick  e  in  turning  out  a  good 
analysis  le  to  apand  a  lot  of  time 
Inventing  qucotlone  which  cw  be  usefully  answered  within  the  capabilitlee  and 
time  available. 

It  le  esoential  for  the  analyet  to  realiie  that  it  ia  important  for  hi* 
to  atick  to  problems  on  which  he  really  can  give  sound  and  extremely  defensible 
advice.  Many  analysts  take  the  position  that  If  an  executive  is  facod  with  a 
problem  then  it  ia  their  duty  to  give  the  best  advice  they  can- -particularly 
if  the  executive  indicatse  he  would  like  eome.  These  analyata  sometime  a  argue 
that  they  are  at  least  ae  smart  aa  tha  executive,  therefore  why  shouldn't  they 
be  heard.  This  may  bo  ao  but  the  authors  Just  oan't  gat  excited  over  the  blind 
leading  the  blind.  They  firmly  beliava  that  it  ia  almost  unprofessional  be¬ 
havior  for  an  analyet  to  point  when  he  cen't  sea  irreepective  of  tha  visual 
acuity  of  the  reet  of  the  cousnunity. 

It  should  bis  clear,  therefore,  that  many  of  the  previous  remarks  may  not 
hold  when  one  ia  doing  e  limited  otudy.  Particularly  if  one  ia  inexperienced 
or  has  rather  limited  resource e  available,  the  study  should  be  severely 
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llmited.  If  It  can't  be  Hr, lied.  In  a  sensible  way.  It  probably  shouldn't 
be  done.  It  ie  *  asrioua  error  to  assume  that  everybody  ie  •  global  thinker 
*nd  has  the  talent,  testa,  end  resources  to  treat  all  of  the  larger  questions. 

For  example,  the  decision  ae  to  whether  one  should  uee  a  flet-haod  or 
Philip- heed  ecrew  should  fundamentally  root  on  the  military  worth  of  the  two 
ecrcwe.  However,  It  ie  futile  to  ask  the  engineer  who  ie  making  this  choice 
to  coneider  all  the  possible  ware  in  which  hie  equipment  might  be  uaed.  It 
ie  necessary  instead  to  set  up  reasonable  criteria  which  are  half-way  points 
to  whet  the  real  criteria  are.  These  criteria  must  be  sufficiently  explicit 
and  specialize'.’,  that  people  making  limited  studies  can  understand  and  use 
them.  They  must  be  sufficiently  general  that  the  sub-optimizations  will  be 
relevant  to  the  over-all  general  optimisation.  One  of  the  main  outputs  of  a 
broad  context  Systems  Analysis  ehould  bo  criteria  for  use  in  smaller  studies. 

The  situation  faced  by  the  Systems  Analyst  is  quite  different  from  thst 
fseed  by  somebody  dealing  with  the  market  place.  Consider,  for  example,  a 
manufacturer  who  ie  trying  to  decide  whother  or  not  he  ehould  build  a 
factory  to  manufacture  bicycles.  In  deciding  thie,  he  ehould  in  principle 
take  detailed  uccount  of  all  the  factors  that  affect  the  bicycle  manufactur¬ 
ing  business.  These  factors  include  the  business  cycle,  the  interest  rate, 
power  and  material  source e,  tariff  polldea,  population  trends  among 
workers  and  customers,  competition  from  automobiles  and  tricycles,  the 
effects  of  television,  whet  his  competitors  are  llkoly  to  do,  etc.  Instead  cf 
having  to  go  through  thie  huge  detailed  analysis,  however,  all  that  he  rsally 
has  to  do  ie  to  guses  the  market  price  of  his  output  and  vUt  hie  coots  will 
be.  While  all  of  the  factors  given  above  go  into  determining  these  costs  and 
pries e,  it  is  also  true  that  if  he  directs  attention  only  to  the  prica  levels 
and  not  on  the  detailed  mechanism  that  determines  them,  he  ie  often  able  to 
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do  a  pretty  g0**1  job.  Ha  doesn't  have  to  solve  all,  or  even  very  many,.*  of 
tha  world 'e  problems.  In  particular  he  can  u*e  lest  year'*  selling  prieee 
and  oosts  ea  e  debum  point  «nd  correct  it  for  any  effects  that  he  thinka  are 
important.^ 

There  ie,  however,  no  going  marks,  plaoe  in  which  e  Systems  Analyst  can 
sell  his  products  for  dollars  of  military  v-rth.  Ha  must,  therefore,  sat  up 
himealf  or  have  set  up  for  him  criteria  by  which  hs  can  Judge  dasi^nr.  How¬ 
ever,  the  setting  up  of  criteria  can  ba  extremely  difficult  and  should  not  be 
done  casually.  In  particular  if  tha  success  of  the  study  depends  on  being 
able  to  analyze  large  issues,  then  mature  end  competent  people  should  be 
available  to  do  this  analyzing. 

The  environment  or  context  question  ie  as  difficult  as  the  criteria 
problem  and  ie  to  be  avoided  by  tha  novice.  There  are  many  people  who,  given 
a  definite  objective  and  a  definite  context  or  environment,  can  turn  out  e 
very  creditable  study.  Relatively  few  are  reasonable  at  setting  environments. 
We  have  indicated  previously  that  It  is  easy  for  big  studies  to  get  begged 
down  In  irrelevant  or  unimportant  details.  It  is  even  easier  for  littla 
studies  to  go  astray  because  the  analyst  atte-ipted  to  answer  questions  that 
were  boyond  his  (or  anybody's)  capabilities. 

There  ie  a  specialized  kind  of  over-ambition  that  is  worth  discussing* 


There  ie  another  example  which  is  interesting.  Consider  the  problem  of 
estimating  the  U.S.  groee  national  product  5  years  from  now.  Barring 
depressions  ona  can  get  •  very  good  value  (within  a  few  *)  for  this  number  by 
assuming  it  increases  ebeut  2.5*  a  year.  But  what  if  you  didn't  have  this 
year's  groee  national  product  ae  a  datum  point?  Wall,  economists  who  first 
tried  *o  estimate  this  number  from  detailed  studies  were  generally  off  by  e 
factor  of  about  two.  If  an  analysis  depend  a  on  estimating  ouch  a  number  from 
first  principles  then  the  analyst  had  better  take  account  of  the  n-s^-tslntiee 
in  the  calculatioral  method.  This  ie  often  done  by  rephrasing  tha  question 
so  that  he  doesn't  'iava  to  try  to  do  this  difficult  calculation. 
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Thlo  is  the  overly  big  modal  that  attempts  to  treat  almost  every  aspact  of 
a  problem  simultaneously.  What  often  happens  ia  that  the  analyst  finda  him¬ 
self  beine  criticised  at  every  turn  beceuee  ha  haa  laft  out  facote.  Ha  ia 
vulnerable  to  these  criticisms  because  ha  hasn’t  any  real  goale  in  view  so 
he  can’t  say  what* a  important  or  relevant.  About  the  only  way  he  can  answer 
objections  is  to  nveka  the  modal  bigger  and  more  explicated.  He  doesn’t  atop 
the  criticism  but  he  doeo  find  that  hi  a  model  haa  gotten  bigger  than  either 
his  intellectual  or  calcula tional  resources. 

This  ie  particularly  likely  to  happen  if  it  ia  a  computational  modal. 

Often  t he  size  of  the  model  wae  not  determined  by  a  etudy  of  what  ie  really 
relevant  but  by  tne  capacity  of  the  computing  machine.  People  are  almost 
invariably  optimistic  about  thia  aort  of  estimate,  eo  it  usually  tume  out 
that  the  problem  haa  boon  underdo  signed. 

For  whatever  reason  soma  fairly  serious  truncations  must  then  often  be 
mode  quite  lete  in  the  game.  Insofar  ae  tha  study  of  universal  models 
ed ranees  the  atate  of  the  art,  particularly  in  the  acenomice  or  computing 
fields,  there  is  nmheVOy  no  objection  to  It.  In  fact  if  competent  people 
are  doing  tha  etudy  ona  probably  vante  to  s upport  the  activity.  But  it  ia 
not  as  yet  Systems  A paly ei a. 

The  analyet  should  beware  of  another  aspect  of  big  computing  projects. 

Ae  we  eaid,  the  tima  involved  in  setting  up  and  programming  large  problems  ia 
almost  invariably  underestimated.  Instead  of  taking  a  faw  monthe  it  may  taka 
a  year  or  even  longer.  By  this  time  people  may  have  lost  internet.  Ideas 
change  fairly  rapidly  in  this  field,  and  queetlona  that  people  thought  wsra 
important  get  Battled  or  ara  shown  to  be  unimportant.  If  the  over-ambit loua 
re ee archer  hae  not  learned  hib  lesson,  he  may  start  again  with  another  big  model 
which  will  take  a  year  or  two  to  program  and  once  more  bo  far  behind  the  timae 
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wbsn  he  finishes. 

It  should  be  pointed  out  that  one  should  expect  big  computing  projects 
to  be  a  precarious  method  of  research  in  new  fields.  Ordinarily  research 
on  a  new  problem  is  a  slow  process  of  growth  and  interaction.  There  ii  a 
gradual  increase  in  the  problem  area  achlsved  by  doing  calculations,  learning 
from  thsse  calculations,  designing  new  ones,  learning  fro*  ttiem,  and  so  on. 

It  is  usually  not  worthwhile  to  use  the  high-spsed  machine  to  tales  a  amall 
step.  If  the  analyst  takes  a  big  step  he  may  have  to  short  circuit  the 
learning  and  doing  process,  but  he  may  not  know  enough  to  do  tills.  It  is 
difficult  to  decide  in  ths  early  stages  what  we  are  interested  in  and  what 
we  want  to  do. 

It  is  a  trite  and  common  statement  that  thu  use  of  analytical  gimmicks 
is  secondary  to  understanding  the  problem.  It  la.  however,  not  generally 
realized  Just  how  oxtraordir.arily  secondary  they  are.  If  all  of  ths  large 
computing  machines  were  destroyed,  a  few,  but  only  s  fsw,  pood  Systems 
Analysts  would  find  themselves  handicapped— except  possibly  when  preparing 
for  s  presentation.  As  far  as  we  can  ses,  the  main  role  of  ihe  high-speed 
machine  in  Systems  Analysis  today  is  not  ns  an  aid  to  research  or  dssign, 
but  more  as  a  means  of  verifying  and  preparing  for  pressntation  ideas  thet 
were  fairly  clearly  understood  as  a  result  of  rather  amall  or  rough 
calculations.1 


T’he  high-speed  computers  do  play  a  csntral  role  in  many  physics  and 
engineering  subjects— particularly  large  parametric  atudies  and  also  in 
data  processing.  Such  studies  may  indeed  be  an  important  component  of  a 
Systems  Analysis  and  to  that  extent  we  should  apologize  for  come  of  our 
remarks.  What  we  object  to  is  focusing  attention  on  the  mechanics  of  the 
computer  or  on  the  technical  ideas  rather  than  on  the  important  ■  * <sv rations 
of  the  study.  To  repeat  a  quote  made  earlier,  in  many'  stutHesT^The  work- 
manship  is  better  than  the  materials.’* 
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When  one  1*  preparing  *  briefing  of  fairly  now  Ideas,  it  ie  very  con¬ 
venient,  especial] y  when  dealing  with  relatively  unfriendly  audiencee,  to 
have  avalleble  the  result 3  of  a  large  number  of  computations.  They  not  only 
make  the  formal  presentation  clearer  but  it  is  very  persuasive  to  answer 

1 

objections  by  citing  specific,  detailed,  and  relevant  numerical  calculatione. 
This  is  still  true  aven  when  the  briefer  is  convinced  that  a  qualitative 
argument  ehould  bs  sufficient  or  even  better. 

Finally,  tne  large-model  man  elweys  rune  into  the  danger  of  Bpending 
moet  of  hie  time  psychoanalyzing  a  computirg  machine  rather  than  studying 
the  real  world.  Ht  learne  *  lot  about  coding  and  very  little  about  eyetsme. 

In  epite  of  the  above  remark e,  it  ie  important  to  realize  that  there 
are  many  benefits  that  come  out  of  big  projects,  computing  or  otherwise.  It 
is  only  by  kllng  hard  problems  that  the  state  of  the  art  la  Improved  and 
the  limit-.  3ut.  In  addition  there  are  almoet  invariably  important  by-products. 
It  la  r.ot  fair  to  think  of  these  by-products  as  accidental  because  practically 
any  lares  technically  reasonable  project  produces  some.  However  it  ie  worth 
pointing  out  that  the  pioneer  rarely  r?aps  much  personal  benefit  from  hie 
labors.  Pioneering  has  to  bs  its  own  reward. 

The  subject  of  pioneering  deserves  a  paragraph  by  itself.  It  ia  well 
icnowr.  that  theoretical  physiciste  and  mathematicians  tend  to  do  their  beet 
work  before  they  are  thirty.  Economists  and  aociologiete  on  the  contrary 
rarely  hit  their  stride  oefore  the  age  of  forty  and  at  thie  age  their  beet 
years  are  ofton  still  to  come.  Probably  the  main  reason  for  the  difference 


There  ie  an  unfortunate  bonus  effect.  Even  "sensible"  people  Bometime* 
are  reluctant  to  argue  with  a  high-e;  »ed  computer.  Thie  attitude  seems  to  be 
disappearing.  War  gaming  seems  to  be  the  current  or-.cls , 
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i*  that  progress  in  the  first  field  ie  mainly  •  produot  of  boldneer ,  imagina¬ 
tion*  and  originality.  While  these  cjuelitiee  ere  also  important  in  the  eecond 
field,  they  need  e  good  admixture  of  Judgmen  end  experience.  Syatoma 
Analyeia  ee  e  profeetion  needs  both  tjrpee,  but  Systems  Analysis  designed  for 
consumption  should  lean  heevily  on  the  sobereidee. 

In  eny  case  the  eucceea  or  fell  ire  of  e  current  analysis  should  not 
depend  on  being  able  to  make  big  or  fundamental  improvement s  in  the  art  of 
Systems  Analysis.  As  much  ee  possible  the  two  activities  should  be  kspt 
separate.  If  thsy  aren't,  thers  ice  reel  risk  of  ending  up  with  neither 
good  art  nor  good  application.  This  does  not,  of  co.ireo,  msan  that  the 
personnel  hevs  to  be  kspt  eeparete— only  the  pro jeot-e. 


mi. 


Janata ole*  la  a  peculiarly  a  a  ay 
and  Insidious  ala.  What  we  era  worried 
■bout  bare  la  not  the  nan  with  wild  hair 
and  rolling  ayaa  mad  lncobarant  speech, 
who  haa  gcca  wild  about  acna  gadget 
or  technique  and  expects  to  solve  all 
problena  with  it.  It  la  not  that  thla 
kind  of  guy  doesn't  exist --he  dcea-- 
but  ha  la  aaay  to  recognise.  Hi a 
aannariwaa  end  lntanalty  era  thaaaalvaa 
aufflclant  to  renown  hi*  fro*  aarloua 
consideration. 

Ha  era  thinking  hare  of  the 
eeapletely  different  kind  of  proble*  lUuatratad  by  tha  "toot  aultar." 

The  ourloua  thing  about  tha  "toot  aultar”  la  that  In  hla  circlet  ha  la  can- 
aid*  red  wall  dressed;  hla  frlanda  Ilka  hla  clothee.  In  fact,  what  vw  arc 
atraaalng  la  not  the  fenatlc  Individual  but  the  fanetio  organisation. 

Al«»at  all  organization!  era  subject  to  fashion;  icaa  are  swan  aono- 
lithlo.  An  Idee  gate  popular  and  everybody  hops  on  the  bandwagon.  Scan- 
tlaee.  It  ie  only  ■  qua  at  Ion  of  having  veatad  Interests  or  being  obviously 
part  lean,  Moatly  though,  it*  a  Juat  tha  way  people  (Including  scientists) 
are.  Very  few  penile  can  held  tentative  opinions  about  questions  they  era 
Interested  In,  particularly  if  their  colleagues  have  aada  tip  their  ainda. 

*ven  tha  aoet  Independent  aenberc  aay  be  awept  off  tha lr  faat  by  tha 


into  11a otual  tide.  It  may  ba  a  llttla  worae  In  classified  work  tha 
othar  fielda  ara  not  imrwna . 

Several  thinga  can  ba  done  to  alleviate  the  sltuationi 

1.  Oat  a  competent  anrl  honeat  staff. 

?.  Make  the  effective  dlacuaslon  groups  for  tha  Important  ldeaa 
feirly  large. 

3.  Encourage  Independence  of  thought  among  Individuals  aa  much  aa 
possible.  In  particular  be  tolerant  of  Iona  wolves  and  mavericka. 

k.  Provide  for  frequent  and  affective  outside  criticism  and  refereeing. 

Still  In  aplta  of  everything  that  ie  done,  there  will  bo  a  party  line. 

This  la  prebubly  the  moat  Important  single  reason  for  ths  tremendous  mis¬ 
calculations  that  are  made  In  foreseeing  and  preparing  for  technological 
advance  a  or  changes  In  the  strategic  situation. 

One  of  the  main  advantages  in  having  at  leeat  tome  Systems  Analysis  dons 
by  independant  civilian  organisation  is  that  their  non-military  nature—and 
mors  Importantly,  their  freedom  from  etaff  reaponeiblllty — make  them  a  llttla 
more  capable  of  withstanding  prereurea  for  intellectual  conformity.  A  military 
organisation  by  its  very  nature  la  not  a  debating  aociety  and  wuld  soon 
oollapee  if  it  were  run  like  one.  But  about  the  only  way  known  to  avoid 
lntollsctual  ossification  is  to  allow  the  greatoet  possible  freedom  of  debsta 
and  disousslon  and  to  ancourage  a  diversity  of  views. 

A  good  organization  devoted  to  Systems  Analysis  may,  at  any  particular 
time,  have  a  fairly  large  percent  of  its  etaff  devoted  to  seemingly  crack¬ 
pot  projeota.  The  only  difficulty  will  be  that  different  individuals  will 
put  different  projects  into  this  category.  Moreover,  even  demonstrably 
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impreotioal  project#  can  be  Juatiflad  beoeuae  the/  ujr  advance  the  atata  of 
the  art.  la  an/  eaaa  the/  give  people  a  ohanoa  to  unburden  theaealvee  and 
to  discover  for  thecaelvaa  what  la  reeaonabla  and  what  la  not. 

In  other  worda,  toleranoa  la  abaolutel/  aaaantlal.  In  previoua  remark# 
we  may  hare  Beamed  intolerant  of  bomb  point*  of  view,  but  after  all,  we  are 
only  exhorting,  not  ooapeUing.  Our  remarka  era  eddreaeed  to  tha  ouatonera 
and  the  praotltionara,  not  to  tha  adnlnlatretora.  Kan/  cf  tha  thlnge  which 
we  hare  been  orl  lclelng  are  widel/  preotleed  and  eonewhat  oreraold,  ao  w 
faal  thct  it  nay  be  valuable  to  give  tho  other  point  of  riew.  However, 
wa  era  nowhere  near  a  a  doctrinaire  or  aura  of  our  poaltion  aa  we  eound. 


^  ^  The  problems  of  comninication  and 

- -»  persuasion  are  often  ignored  though  they 

are  central  to  getting  re commend# tiona 
t  'A,  translated  into  policy.  It  ie  really  a 

f  'f  ffc  A  question  of  the  proper  typo  of  inter- 

/  f  il  I  /vfiA  .  actior  between  the  analyst  and  the 

If  »  otlier  P*«*t»  of  the  analyst1#  organisa- 

-  I  i''  tion  and  also  between  the  analyst  and 

"*  i  ^  1  the  world  of  policy.  Any  good  analysis 

*  l1  »  doss  four  things  simultaneously! 

**  **  provides  good  criteria  and 
good  environment  for  nub-atudlsa, 
2.  It  provides  information  for 
studies  with  e  lerger  context  than  ite  own. 

The  assumptions  have  been  properly  handled  (see  pages  1U1  to  lltf1) 
and  it  is  complete  enough  so  that  the  policy  makers  dlreotly  or 
indireefy  concerned  cp..  either  adopt  tha  recomsendatlone  or  under¬ 
stand  exactly  why  they  disagree  with  the  Systems  Anelyst.  As  we 
explained  it  does  not  necessarily  follow  that  Just  because  people 
have  different  assumptions  or  objectives  they  will  neceeearily 
disagree  with  the  conclusions. 

It  is  preeentsd  in  such  a  persuasive  and  educational  way  that  it 
eotually  hae  the  impact  intended*  This  laet  requirement  often 
means  the  Systems  Analyst  must  not  only  per  penally  spend  e  good 
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d9al  of  time  "selling"  hie  study,  but  that  he  he a  the  cepsblllty 
of  doing  thia  "selling"  job.  It  should  be  emphasized  that  most 
of  what  le  involved  In  balng  to  do  •  good  selling  job  i8 

not  learned  in  a  public  speaking  class  or  charm  school.  It  ie 
lose  a  question  of  peraonallty  than  of  being  oriented  se  to  where 
the  study  fits  in  and  what  aro  the  real  objectlone  peopla  have. 

It  ie  relatively  aeey  to  arrange  for  interaction  with  one's  ovn  organi¬ 
sation.  It  la  much  harder  to  arrange  for  the  right  kinds  of  contacts  with 
both  junior  and  senior  people  in  the  military  eftnbliahment.  In  some 
organize tioue  there  la  s  tendency  U>  work  only  with  high  level  people.  This 
1,  •  bad  policy.  Normally  meet  of  the  decielona  ars  neceeearll y  made  st  tw 
etaff  level. 

One  of  the  trlckitr  quant  ion  a  involves  under  what  circumstance  e  one  la 
loetlfied  In  louplne  over  thr  et»«  l.  their  “• 

assuming  h.ra  that  th«  Pyatema  Analyst's  orjanlaatlc  1b  ootsldo  th.  chain  of 
eonnnnd.)  V.  real  that  the  Syrt-a  Analyit  .held  Blo.y.  b.  vllllng  to  do  tblj 
If  tha  Ibbuo  IB  at  all  Important.  While  hlB  raiatlon  to  M»  MU  b.  nom^l, 
work,  vlth  shoold  b.  CIOBB,  Ho  ahoold  not  foal,  nr  alio,  tha  othar  to  "»™“. 
that  tha  analyst  la  committod  to  not  orguln.  at  higher  levels.  It  la  of 
coot- so  ebsolotsly  aaoonttal  that  th*  sn^yst  ondBrotando  and  Mkaa  claar  ahara 
,nd  why  thara  la  a  difference  In  opinion.  One  le,  of  coorao,  alnoat  never 
Joatifled  In  jompln  any  channela  clandaatlnaly.  However,  tha  only  really 
unforgivable  sin  ie  going  to  the  public  preea  or  Congress. 


1  Bernard  Brodle  hae  pointed  out  that  public  journals  and 
times  legitimate  and  even  advisable  channels  of  eornunication.  A  book  whi-h 
hae  been  favorably  reviewed  and  aroueed  some  connent  i.  4  meet  ^rtai^  to  ba 
read  in  high  quarters.  A  report  may  just  gather  duet.  Ala*  a  we  11-re ceivad 
book  attains  a  certain  amount  of  prestige. 


Urn  a  minor  point.  In  aany  dlacuaelon*  of  Operation*  Aaaaeroh,  • 
groat  dool  of  itnio  la  laid  on  tha  difficult  la*  of  rnaaainlnet  1i  n  between 
tba  Oporotlono  Anelyet  and  bio  evmtoawr.  Wo  ha-e  obearrod,  hover*  r,  that 
aoma,  If  not  moot,  of  thla  difilaulty  la  oraotad  by  tha  Opo  rat  Iona  Analyst. 
He  of  ton  droaaao  up  hla  reault*  and  etteapta,  olthor  uoneoioualy  or  uncon¬ 
sciously,  to  hid*  fairly  elementary  notlooa  In  oxtrama  mathematical  or 
technical  language,  Fjiough  It  lo  probably  sot  pooolbla  to  condense  the  moot 
eaotorlc  roaulta  of  modern  aethematloa  end  phyaloe  Into  tha  language  <»f  tba 
nevapepero,  thla  lo  Juat  not  trua  of  any  appUad  oporotlono  analyoeo  that 
va  have  aaan.  We  o  one  a  da  that  It  may  bo  nacaaaary  for  tha  customer  to 
umderatand  a  little  probability  theory* -anyone  vho  vndaratanda  dice 
«uallf laa  —end  to  bare  about  tba  sane  knowledge  of  alamantary  olaoaloal 
economic*  that  tba  arerags  grocery  at  ora  proprietor  hae.  (Thla  la  much  more 
than  many  Intellectual*  would  gueea.) 

In  general,  tha  relation* hip  of  the  Systems  Analyat  with  tha  policy 
maker  and  hie  aaalntopto  should  bo  one  at  mutual  truat  and  raapact.  The 
relatione  hip  ehould  ba  close,  confidential,  and  continuing. 
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Th*  aver-preaant  poeeibllity  sf  a 
Butch  la  raraly  oieoueeed  but  la  vary 
Important.  Tharo  are  two  type* — tha 
firat  and  obvloua  ona  la  tha  elaaaloal 
nlataka  In  arithmetic.  Thla  poeeibllity 
«ata  woraa  with  tha  advant  of  tha  hlgh- 
apaad  ecaputar  (only  now  It  takes  tha 
fom  of  a  eoding  arror).Thla  kind  of 
nlataka  can  uaually  ba  avoldad  by  careful 
chocking  end  equally  careful  qualitative 
evaluation  Of  the  re.ul?fT  to  aaa  how 


iMoonioia  may  t 


"*  ”0“'d  ““  <■'  »«oh  1.  th.  oo.plot.ly 

t*°tal0*1  "°U™  °r  *“*•  *—  who  i.  doing  .  b„„  Bontm 

h.v  to  work  with  .  lor*.  n«b.r  or  ..port.  Or.™  rn»  ^  fliUi 
It  1.  true  1.1  in  donlin,  with  th...  oxperto  not  to  ooo.pt  th.tr  ,ut.,.„t, 
woritio.lly,  no  «o,t.r  ho.  oohoUrly  or  dl  otlnguioh.d  th., 

*" **.  ",0  ■p*"‘  «  oil  lh  thl.  fi.id  h«.  hM  th.  r„n„. 

lh«  disturbing  .np.rl.no.,  H.  oon.ult.  hi.  own  poopl.  ond  got,  .  lut 
.ftra.„t  ft™  .ho,  on  wh,t  th.  t.chniol  oltuotlcn  1,  or  out.  b.. 
go.,  to  another  ornool.otlon  th.t  1.  ol„  toehnlclly  ro.pot.nt.  Th.r.  b. 
rind,  out  thot  th,  altuotlon  1.  ot  boot  oentrovoroiol,  or  .von  thot  hi.  o™ 
P.OP1.  or.  oonpla tely  wrong.  Thl.  .0^1  «,t  ho  tro.t.1  ..  .  dii,.,„r 
ooo  to  lo.o  .u  r.lth  In  th.  oowotonc.  or  th.  poopl,  (though  it  u  tlwl/ 
conri  -watery  ..Id,..,  ,r  tholr  oo^.t.no.),  hu,  «  .  r.lrly  uor™l  oe.uro.no. 
whlob  con  b.  axpoct.d  to  happen  oooo.lonnUy. 
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The  analyst  mist  generally  adopt  a  t no -fold  urogram  to  keep  fpoai  being 
led  setray  aaelly.  Ha  should  atka  himself  at  least  a  lay  expert  In  all  the 
Important  flalde  he  la  concerned  vlth.  Only  then  can  ha  oowiunicats 
affectively  vlth  the  profeeiional  paopla  on  who*  ha  muat  rely.  Secondly, 
he  ahould  consult  aa  many  exparta  and  eourcea  aa  poaelbla.  In  fact.  If  ha 
knows  how  to  do  It  tactfully,  ha  should  play  exparta  against  each  other. 

He  can,  for  exanqala,  relay  the  arguments  himself  or  savaedrop  on  the  axparta1 
dlacnacione.  A  slightly  cute,  but  often  Tery  effective,  technique  ia  to  ack 
the  advocate  of  a  particular  point  of  view  how  hi  a  enemies  would  attack  it. 
Moot  competent  people  are  quite  clear  (whan  thus  pressed)  on  the  weakneaaas 
of  their  position. 

It  la  often  and  truly  eeld  that  good  eyetame  analyeaa  are  dons  by  teams. 
This  ia  true  In  tha  sense  that  ordinarily  a  number  of  technical  people  are 
involved  in  a  lergs  analysis,  many  of  them  in  an  sseentlal  way.  It  is,  how¬ 
ever,  aleo  true  that  final  responeiblllty  ehould  be  shouldered  by  only  one, 
or  in  eome  epeclel  cases,  a  very  few  people.  This  responsibility  includes  not 
only  the  baeic  ideas  and  methodology  but  aleo  the  technical  information.  The 
project  leader  cannot  excuse  eerious  mistakes  by  saying  that  i-a  railed  on 
information  supplied  by  so-and-eo  and  that  the  said  so-and-eo  had  bean  given 
a  degree  by  a  reliable  univarelty.  Ae  far  as  posaible  ha  should  personally 
chack  both  the  facts  and  the  man.  A  ndatens  or  bad  place  of  Judgment  by  an 
"expert"  can  be  worse  than  one  bv  a  "novice,"  he  causa  it  tends  to  become 
doctrine.  The  need  for  extreme  care  ie,  of  course ,  lese  acute  for  pilot 
or  public  relations  type  studies  that  are  unlikely  to  be  tha  basic  for  serious 
policy  re commend at lone. 
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C:»ca  bow* Tar,  the  project  leader  hat  decided  to  adept  teat  point  of 
View  ba  ehould  hold  It  with  a  llttla  flraaatt.  Ha  abould,  of  .-our*#,  keep 
an  opan  alnd  In  tha  mom  of  listening  ctra fully  to  the  opponent's  argument* 
hut  ha  ahould  ba  willing  to  daftod  bit  poaltion  vigorously,  even  whan  tha 
argument  1*  ovar  technical  point*  on  which  tha  oppoaltlon  la  auppoaadly 
■era  expert  or  at  la* at  nor*  dlatlngulabad  than  hi-  -  *  p*o*ia.  It  1# 
aurprlaltg  how  oftep  ovon  distinguished  technical  peep.'  U  ralta  apacloua, 
Inc ooa latent,  or  even  dlahooett  trguaenti  whan  they  are  try  ,  to  argue 
against  tea*  unpalatable  rvicor^»ond*tlooa .  Tha  Syatana  Analyat  can  explore 
the  area  of  disagree  mnt  only  by  p'Uhlng  hie  point  of  view  vigorously  and 
ha  ahould  be  willing  to  do  ao. 

A  last  point.  While  tha  flyetene  Analyat  suet  have  high  ater.larde  for 
tha  quality  of  tha  technical  work  that  goae  into  the  »t jdy,  tha  etandarde 
ahould  not  be  eo  high  that  they  arm  eelf  defeating.  Xf  he  inelete  on  check¬ 
ing  every  fact  with  every  po* tibia  pareon  who  could  have  any  opinion  on  the 
subject,  than  he  would  never  finltb  the  study.  He  met  do  enough  croee 
checking  to  convince  hlaeelf  that  In  ell  probability,  ha  he*  the  cor?  ct 
feet#  and  then  taka  hie  chance*.  Thl*  mane  that  once  In  e  while  b  T,  >1 
b»  nlaled  and  that  further.  If  ha  edopte  our  provloue  admonition  of  defend¬ 
ing  hie  op  in  Iona  vigorously  he  will  look  foolleh,  but  one  cennot  do  effective 
work  In  thl*  field  unleee  one  1*  willing  to  take  the  rlak  ->f  occeelonally 
looking  foolleh. 

To  aunnarlM,  while  It  la  true  that  aoelyao*  often  ere  end  nuat  be 
carried  out  by  fairly  large  toama  and  thrt  It  la  laportont  for  the  eaka  of 
both  Morale  and  felrneee  to  emphaelto  the  tear  character,  thle  ahould  never 
be  dona  to  tha  axtont  of  diffusing  roaponalbUity.  By*ta»a  Aoalytle  la  atlll 
an  art  and  good  art  la  generally  produced  by  individual*,  not  ccmlttaee. 


V*  iImi  hy  ada quoting  V.  t.  Gilbert  on  tba  aubject  of  PtsJm*  Leader*. 
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If  you  Mint  a  recipe  for  that  popular  nyatary, 

Know  to  the  vcrld  aa  a  Project  Leader, 

Take  all  the  ranarkebl*  people  la  hi* tor/, 

Rattl*  than  off  to  •  popular  aatar. 

The  pluck  of  Lord  kelacn  oa  board  of  tba  Victory— 

Oenlu*  of  llaanrck  da r It  104  a  plan— 

Tba  honour  of  Maiding  (which  Bound*  c  cot  radiator/)  •• 
Coalnaa*  of  Paget  about  to  trapan— 

Tb*  a  c  la  do*  of  Julilen,  tha  aalaaat  nulco — 

Wit  of  lfeeeulay,  who  wrot*  of  Queae  Aaae— 

Tha  pat  ho*  of  Paddy,  aa  rendered  by  SouolceuH— 
fltyla  of  tha  Blahop  of  Sodjr  and  Man— 

Tha  da  ah  of  a  S'Oraay,  dlvattad  of  quackery— 
narrative  power*  of  Dlckana  and  Thackeray— 

Victor  Eaaanual — peak-haunting  Pa rtrll— 

Thoane  Aqulnaa,  and  Doctor  Bacbevarull— 

Tupper  and  Tennyson-  jar  1*1  Dafoe  — 

Anthony  Trollop*  and  Mr.  (hutot. 

Taka  of  thaaa  alaaeni*  all  th*t  la  fualbla,  *■ 

Melt  thaa  all  down  In  a  pipkin  or  crucible, 

Sat  tbt  .  to  a  Inner  and  taka  c  ft  tba  eeun. 

And  a  Project  Leader  la  the  raalduun! 


The  Fin*  Helpful  Hlat*  and  Mieeallenaoua  Coanante  chapter*  hare  too* 
additional  raaark*  or  tha  dye  tana  Analyet  a  a  project  leader. 
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